shortcut to achieve metabolic optimality in producing polyketides. We identified the 40 metabolic bottlenecks to rewire acetate utilization for efficient TAL production in Y. 
3

Introduction
66
To reduce our dependence on fossil fuels and mitigate climate change concerns, 67 researchers have started seeking alternative routes to produce fuels and commodity issues, E. coli, was found to be a less promising producer to accumulate TAL (Xie, 
Analytical methods
207
The cell growth was monitored by measuring the optical density at 600 nm
208
(OD600) with a UV-vis spectrophotometer that could also be converted to dry cell albeit the specific TAL production (mg/gDCW) is about 4.2% higher ( Fig. 2A) .
257
Endogenous ylACC1, a single polypeptide encoded by YALI0C11407 with two internal introns removed, was also selected to co-express with Gh2PS, leading to TAL 259 production increased to 0.66 g/L ( Fig. 2A) 3). We speculated that the synthesis process was possibly limited by the supply of acetate were tested to compare TAL production efficiency in our engineered strains.
424
As acetic acid (HAc) has a relatively low pKa (4.75), we used 41 g/L sodium 425 acetate (NaAc), equivalently to 29.5 g/L acetic acid (HAc) to cultivate the engineered 426 strain. As the cell uptakes acetic acid, the cultivation pH will keep increasing. An in 427 situ pH indicator (bromocresol purple) was used to track the pH change and 6 M HCl 428 was used to adjust the pH in the shake flask (Fig. 4A, 4B and 4C ). Controlling pH 429 (Fig. 4A ) led to the strain HLYali101 produced 1.05 g/L TAL in glucose-YNB 430 medium, with 98% of glucose depleted and 11.53 g/L biomass produced (Fig. 4D) .
431
We also detected mannitol as a main byproduct, which increased to 3.7 g/L at 96 h 432 and subsequently was utilized to support cell growth or TAL production (Fig. 4D) .
433
Strain HLYali101 produced about 1.29 g/L TAL from acetic acid with yield 300.69 434 mg/g DCW (Fig. 4E) , this yield represents 230% improvement compared to the yield 435 obtained from glucose medium (91.06 mg/g DCW) (Fig. 4D and Table S4 ). Depletion Despite that glucose is a preferred carbon source for cell growth, we constantly 458 detected moderate or low TAL production in our engineered strains. The high TAL 459 specific yield (300.69 mg/gDCW, Fig. 4E and Table S4 ) was only obtained in acetate 460 media with pH control. We speculated that the low glucose-to-TAL yield was related 461 with the pH declining of strain HLYali101 (Fig. 4D) : the pH of the fermentation media To compare how pH control may affect TAL production with the engineered reached 6.14 g/L at 96 h, and both were subsequently utilized (Fig. 5A) . The biomass 474 of strain HLYali101 reached 8.66 g/L DCW with the TAL specific yield at 235.6 475 mg/gDCW ( Fig. 5A and Table S4 ), which is still 27.6% lower than the specific yield 476 from acetic acid (Fig. 4E) . The glucose-to-TAL yield was 91.23 mg/g, which was 3.4 477 times higher than that of the pH uncontrolled fermentation process ( Fig. 4D and Table   478 S4 and HLYali103 ( Fig. 5A and 5B), indicating the supplementation of PO4 3-buffer may 484 negatively impact the glucose uptake rate. 5C), a 57% increase compared with the result without cerulenin (Fig. 5A) .
495
Byproducts mannitol and citric acid was decreased to 0.67 g/L and 3.75 g/L at 168 h,
496
respectively. Glucose was depleted relatively faster compared to the strain without 497 cerulenin (Fig. 5A) . And the specific TAL production reached to 363.6 mg/gDCW, a
498
54% increase compared to the strain without cerulenin (Fig. 5A and Table S4 ).
499
Similarly, strain HLYali103 produced about 2.57 g/L TAL (Fig. 5D) , a 32% increase 500 compared to the strain without cerulenin (Fig. 5B) . These results indicated that FAS The low biomass ( Fig. 5C and 5D ) and significant cost of cerulenin (10 mg for 
523
Since acetic acid could be directly converted to acetyl-CoA, we speculate that this will not cause inhibitory effect to the malonyl-CoA source pathway (ACC1).
527
To increase strain stability in acetic acid, we integrated the genes 528
Gh2PS-ylMAE1-EcPDH-EcLplA and Gh2PS-ylMAE1-ylACC1-EcPDH-EcLplA ( (Fig. 6B) , a 56% increase compared to the strain 536 LHYali105 grown in YPD (supplementary Fig. S3 ). The biomass of LHYali106 537 reached 11.68 g/L at the end of fermentation with little mannitol (3.05 g/L) but no 538 citric acid formation in the fermentation broth (Fig. 6B) . The specific TAL yield 539 reaches 407.5 mg/gDCW, which is 12.1% higher than the strain with cerulenin 540 supplementation (Fig. 5C) . The acetate-to-TAL conversion yield was increased to 541 0.149 g/g (Table S4 ), representing 31.9% of the theoretical maximum yield (0.467 542 g/g). This result demonstrates that acetic acid could lead to much higher TAL yield, 
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